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that the normal electric intensity over the second surface is every-
where in the direction of the outward drawn normal to the surface,
and therefore that the total normal electric induction over the surface
will be positive. Hence there must be a positive charge inside the
surface, as the total normal induction over the surface is, by Gauss's
theorem, proportional to the charge enclosed by the surface. Hence,
as by hypothesis there is no charge inside the surface, we see that
the potential over the inner surface cannot be greater than that at
the outer surface. If the potential at the inner .surface were less
than that at the outer, then the normal electric intensity would be
everywhere in the direction of the inward normal, and, as before,
we can show by Gauss's theorem that this would require a negative
charge inside the surface. Hence, as there is no charge either positive
or negative the potential at the inner surface can neither be greater
nor less than at the outer surface, and must therefore be equal to it.
In this way we see that the potential at all points inside the surface
must have the same value as at the surface, and since the potential
is constant the electric intensity will vanish inside the surface.

19. It follows from this that if we have a closed hollow conductor
there will be no electrification on its inner surface unless there are
electrified bodies inside the hollow.
Let Fig. 10 represent the conductor
with a cavity inside it. To prove that
there js no electrification at P a point
on the inner surface, take any closed
surface enclosing a small portion a of
the inner surface near P; by Gauss's
theorem the charge on a is propor-
tional to the total normal electric in-
duction over the surface surrounding
a. The electric intensity is however
zero everywhere over this surface. It

Fig. 10

is zero over the part of the closed surface which is in the material
of the shell because this part of the surface is in a conductor, and
when there is equilibrium the electric intensity is zero at any point
in a conductor. The electric intensity is zero over the part of the
closed surface which is inside the cavity because the surface of thees along the surface from one point to anol IUMT; that in,
